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1 EP1165 

Description 

Field of the Invention 

[0001] The invention relates to methods and appara- 5 
tus for manufacture of optical fiber preforms and optical 
fiber. 

Background 

10 

[0002] The starting point of the method for the produc- 
tion of an optical fiber, which consists of a core (refrac- 
tive index n-,), a cladding (refractive index n 2 < n-,) that 
surrounds the core concentrically, and a protective plas- 
tic layer (single or multi-layers "coating"), and which is 1$ 
used tn communications cables as an optical transmis- 
sion element, is an elongated, cylindrical quartz glass 
body, doped in accordance with the profile of the desired 
refractive index. This so-called "preform" is introduced 
very slowly, by means of a feed device, into the heating 20 
chamber of a high -temperature furnace, placed in the 
upper part of the fiber drawing tower, and heated. At 
temperatures T > 2000°C, the conical ly tapering tip of 
the preform is gradually transformed to a state of honey- 
like consistency, until finally a glass strand melts off, 25 
which consists of a core and cladding. After the quartz 
glass that is not suitable for the fiber production drips 
off, the so-called "draw bulb" is formed under the influ- 
ence of gravity. The conically tapering transition area 
between the quartz glass cylinder and the drawn-off fib- 30 
er, whose form and dimensions depend on the high-tem- 
perature furnace and the individual drawing conditions, 
is referred to as the draw bulb. The glass strand of a 
diameter of approximately 1 25 um, which is continuous- 
ly drawn off from the preform, then passes through the 35 
coating system, which applies the protective sheath 
(coating) and is located in the drawing tower directly be- 
low the diameter testing device, so that finally the fiber 
is placed on a supply drum and stored temporarily. 
[0003] After a length of optical fiber, which is depend- 40 
ent on the size or mass of the preform, is drawn, the 
production must be interrupted and the consumed pre- 
form must be replaced by a new one. Frequently, more 
than one hour elapses until the production of fiber with 
the required characteristics resumes. During this start- 45 
up time, the dripping off of the quartz glass mass that 
cannot be used takes place as well as the shaping of 
the draw bulb that satisfies the drawing conditions. The 
shaping of the draw bulb atone takes approximately 30 
to 40 minutes. so 
[0004] US-A-2 736 141 describes, as best shown in 
Figure 4 thereof, a method of manufacturing a glass fib- 
er wherein the fiber preform rod is placed in a draw fur- 
nace, heat is supplied via burners, and the fiber is drawn 
therefrom under tension. The glass fiber is then cooled 55 
and wound onto a reel. 

[0005] JP-A-61-251 536 describes heat-forming the 
shape of the preform tip to a V-letter shape using an oxy- 
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hydrogen burner. Then the perform is set into the fiber 
drawing furnace to carry out line drawing. This is said to 
improve the core/clad ratio of the drawn fiber and cutoff 
wavelength. 

[0006] JP-A-07-330 362 describes forming a tip on a 
preform by heating the tip with a burner and repeatedly 
contacting the tip with a rotating trowel thus smoothly 
finishing the tip. This is said to markedly shorten the 
length of defective glass fibers formed during the time 
period from the beginning of fiber draw to the point of 
stabilization of the fiber draw. 

Summary of the Invention 

[0007] The invention concerns an apparatus for the 
thermal treatment of an object, which comprises: a ther- 
mally insulated heating chamber, whose walls include 
an upper opening which is used to introduce the object 
into the heating chamber, an exit opening, which is op- 
posite the upper opening, and at least one lateral open- 
ing, wherein the upper opening and the exit opening 
have a common symmetrical axis that is displaced lat- 
erally in the direction of the lateral opening, relative to a 
longitudinal axis of the heating chamber, the longitudinal 
axis being oriented parallel to the common symmetrical 
axis; at least one burner unit, whose flame is used to 
heat the object and fires onto the object through the lat- 
eral opening of the wall. 

[0008] The apparatus in accordance with the inven- 
tion permits, for example, the quartz glass mass of an 
optical fiber preform that is not suitable for fiber drawing 
to melt off more rapidly than in a conventional furnace 
without contaminating the preform with foreign particles 
during this process. Moreover, since preforms including 
pre-optimized draw bulbs are provided which are al- 
ready appropriately melted off at the tip, the downtime 
of an optical fiber drawing apparatus can be considera- 
bly shortened. 

[0009] Preferably, both the heating chamber, which 
has good heat insulation, and the Hg/C^ gas burners of 
the heating furnace, which fire through lateral heating 
chamber openings onto the preform, are made of quartz 
glass. Thus, these elements can withstand the temper- 
atures that are generated in the chamber and that reach 
maximum values of T of about 2500°C in the area of the 
preform tip, without damage for a longer period of time. 
With 1 5-30 kW, the heating capacities of the gas burners 
are dimensioned in such a way that the tip of the pre- 
form, which rotates about its longitudinal axis, melts off 
in a drop already after approximately 20 minutes and 
the typical draw bulb is formed. In order to optimize its 
shape, the preform and/or the burners can be shifted in 
a vertical direction, relative to one another, according to 
a preset program. 

[0010] A contamination of the preform with foreign 
particles during the melting of the quartz glass mass is 
extensively ruled out since the combustion gases es- 
cape from the heating chamber with excess pressure 



2 



3 

(dirt does not enter due to the so-called chimney effect) 
and in any case, Si0 2 particles precipitate on the pre- 
form. A slight cooling of the heating furnace may be re- 
quired to the same degree as a flushing of the heating 
chamber with a protective gas. 
[0011] In accordance with another aspect, the inven- 
tion provides a method for treatment of an optical fiber 
preform, comprising the steps of heating one end of an 
optical fiber preform to form a draw bulb on the end of 
the preform, and transferring the preform to a drawing 
tower wherein an optical fiber may be drawn therefrom. 
A quartz glass mass is melted off of the preform that is 
not suitable for fiber drawing. Preferably, the preform is 
rotated while heating, 

[001 2] In accordance with another aspect, the inven- 
tion provides a method for treatment of an optical fiber 
preform, comprising the step of, prior to drawing, and in 
a heating chamber separate from a draw chamber of a 
draw unit, forming a pretreated preform having a draw 
bulb sufficient to reduce downtime of the draw unit and 
melting a quartz glass mass off of the preform that is not 
suitable for fiber drawing within the heating chamber. 
Preferably, the draw bulb of the preform is formed at a 
temperature of greater than 1 800 °C. 
[0013] By using appropriately pretreated preforms, 
that is, preforms that have optimized draw bulbs, which 
have already melted off at the tip, it is possible to ad- 
vantageously reduce the down time of a glass fiber 
drawing unit by up to 15-30 minutes per replaced pre- 
form. In particular, since the high temperature draw fur- 
nace of the drawing tower needs to melt less quartz 
glass mass this results in shorter heating-up and internal 
heating times. Further, the transition phase between the 
melting and the fiber drawing takes considerably less 
time at the theoretical rate (the main time savings) thus 
the draw towers are in operation more of the time. This 
is particularly true when the draw bulb is produced off- 
line in a separate heating furnace. Also, it is not neces- 
sary to move the preform as deep into the high temper- 
ature furnace (time savings because of the generally low 
feed rate). 

Brief Description of the Drawings 

[0014] The invention is further explained below with 
reference to the accompanying drawings. 

Fig. 1 illustrates a cross-sectioned side view of an 
embodiment of a heating furnace for the thermal 
treatment of a preform in accordance with the in- 
vention. 

Fig. 2 illustrates a cross sectional view of the heat- 
ing furnace of Figure 1 , taken along the line A-A. 

Fig. 3 is a top cross sectional view illustrating the 
temperatures attained within the heating furnace 
during the operation. 
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Fig. 4 illustrates a top partially sectioned view of the 
structure of a quartz glass burner in accordance 
with the invention. 

5 Fig. 5 and 6 illustrate various schematic top views 
the holder of the quartz glass burner in accordance 
with the invention. 

Fig. 7 illustrates a flow diagram of the method steps 
10 in accordance with the invention. 

Detailed Description of the Preferred Embodiment 

[0015] The heating furnace 1 , shown schematically in 

15 Figures 1 and 2, is used for the melting off of the quartz 
glass mass of the preform 2, that is not suitable for the 
fiber drawing. This furnace 1 is preferably a separate 
unit from the draw tower and is used to produce the draw 
bulb 30 on the preform, such that when it is transferred 

20 to the draw tower, the time needed to commence draw- 
ing is reduced. This reduction is due to the draw bulb 
having already been formed in the previous heating fur- 
nace. Essentially, the heating furnace 1 has a cylindrical 
heating chamber 3-5, heat insulation 6-9 surrounding 

25 the heating chamber 3-5 on all sides, several gas burn- 
ers 12-13 firing onto the preform 2 through lateral heat- 
ing chamber openings 10-11 , and a frame, which fixes 
the aforementioned components and has of steel or alu- 
minum groove profiles 14, which are square in cross- 

30 section and screw into one another. Since the Si0 2 pre- 
form 2 softens only after a temperature T of about 
1750°C, an appropriately high temperature (T > 
1800°C) must be generated in the furnace space, so 
both the heating chambers 3-5 as well as the flame-pro- 

35 ducing components (burner tube, nozzles) of the gas 
burners 12-13 are made of a high temperature-stable 
material, in particular, quartz glass, which expands lon- 
gitudinally only slightly during heating. Further, the use 
of quartz glass has the advantage that there is no con- 

40 tamination of the preform 2 with foreign particles and, at 
most, Si0 2 particles are precipitated. 
[0016] The heating chamber 3-5 preferably has a cy- 
lindrical Si0 2 middle part 3 (a height h of approximately 
470 mm, radius of about 180 mm, and wall thickness d 

^5 of about 30 mm), that is provided with the gas burner 
openings 10-11 (with a diameter of about 80 mm), and 
two quartz glass lids 4/5, which are hexagonal and 
whose edge projections are adapted to the placement 
configuration of the heating furnace. The preform 2 (in- 

50 eludes a diameter between about 40-1 20 mm), which is 
already preferably preheated to a temperature T in the 
range of between about 600°C -800°C in a separate 
heating furnace, is introduced through a circular open- 
ing 15 of the upper lid 4 into the heating chamber 3-5 

55 and is moved downwards until the conically tapering tip 
of the preform 2 is in the plane defined by the burner 
openings 10-11. The quartz glass dripping off from the 
preform 2, which rotates about its longitudinal axis, ar- 
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rives at a collecting apparatus, which is not depicted, 
through a circular opening 1 6 of the lower heating cham- 
ber lid 5. 

[0017] The upper and the lower heating chamber 
openings 15-16 have a common symmetrical axis 17, 
which is oriented parallel to the heating chamber longi- 
tudinal axis 18 and is shifted laterally (offset) with re- 
spect to it, in the direction of the gas burners 12-13. The 
axis distance designated with At in Figure 2 is dimen- 
sioned hereby in such away thatthe preform 2 is located 
in the hottest point of the flames and its distance to the 
adjacent heating chamber wall is still sufficiently large. 
At the same time, the preform 2, situated in this manner, 
prevents the direct firing of the heating chamber wall, 
opposite the gas burners 12-13, which considerably re- 
duces its thermal load. In the hottest point of the flame, 
adjacent to the position of the preform, the temperature 
reaches a value T of about 2500°C (See Figure 3); in 
the rest of the interior chamber of the furnace-that is, 
outside the flames, the temperature reaches a value of 
T = 1 600-1 800°C. With values around T = 1400°C, the 
maximum temperature measured at the outer chamber 
wall is sufficiently low so as to ensure a high service life 
of the heating furnace. 

[001 8] The heating capacity of the gas burners 12-13 
is a of maximum 60 kW during operation, and more typ- 
ically approximately 20-30 kW. The gas burners 12-13 
are supplied with hydrogen and oxygen gases, which 
are conducted separately to the burners 12-13 via two 
0 2 connections ("outer" and "inner" oxygen) and an H 2 
connection (See Figures 2 and 4). As Figure 4 shows, 
the outer oxygen is conducted to the burner tip via an 
annular nozzle 21 , which is formed by the two cylindrical 
parts 1 9-20 of the gas burners 1 2-1 3. The inner oxygen 
is conducted into several flat nozzles 23, 23', 23" that are 
oriented parallel and located in the center of the burner 
head 22; and the hydrogen is conducted into the space 
between the flat nozzles 23, 23', 23" and the cylindrical 
part 20. As already mentioned, all components of the 
gas burner are made of quartz glass. 
[0019] The holder of the gas burner 12,13 depicted in 
Figures 5 and 6 is comprised of an upper part 24 and a 
lower part 25 that are connected in a detachable manner 
to the upper part 24, between which the gas burner 
12,13 is firmly clamped or, by means of loosening a 
screw connection, can be guided in the direction of the 
double arrow. In order to be able to orient the gas burner 
12,13 with respect to the preform 2, the holder is con- 
nected via a rack, which has several groove profiles 
26,27 and elbows 28,29, to the frame 14 of the heating 
furnace. Since the holder 24,25 is also supposed to pro- 
tect the silicone hoses, which bring the hydrogen and 
the oxygen to the corresponding burner connections, 
from the heat radiation of the heating furnace, it is made 
of a material with good heat insulation, in particular, a 
mixture of mica lamellae, moscovites, phlogopite, and 
silicone resin. 

[0020] The heat insulation 6-9 surrounds the heating 
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chamber walls 3-5 of the heating furnace 1 on all sides 
(see Figures 1 and 2). In the embodiment example 
shown, the insulation has a middle part 6,7 which forms 
a hexagon, and two plate-like lids 8,9 provided with re* 

5 cesses 15', 16'. The two lids 8,9 (having a thickness of 
about 20 mm) are preferably made of quartz glass. The 
corresponding plate-like elements of the middle part 6,7 
have a thickness of about 30 mm and are made of a 
fireproof and oxidation-resistant insulating material that 

10 has low thermal conductivity, in particular, glass fiber or 
ceramic fiber material. One particularly suitable materi- 
al, for example, has the tradename DOTHERM™ by 
DOTHERM - Isolierwerkstoffe, 44293 Dortmund, which 
contains the essential components of calcium silicates, 

is special portland cements, carbon microfibers, organic 
fibers, and mineral binders and additives. Depending on 
the type, these insulating materials, which can be proc- 
essed with normal hard metal tools and can be supplied 
in the form of plates in different sizes and thicknesses, 

20 can also withstand temperatures T > 1000° C (DT 1100 
and DT 1200). Their thermal conductivity is about 0.114 
(DT 1 1 00) or 0.08 W/mK (DT 1 200). The heat insulation 
T (preferably DT 1100), located between the gas burn- 
ers 12,13 serves to protect the personnel during the 

25 loading of a preform 2 into the heating furnace 1 . 

[0021] In operation, as best described in Fig. 7 is il- 
lustrated in the flow chart of the method in accordance 
with the invention, the preform 2 is first preferably pre- 
heated to between about 600°C and 800°C in step 1 

30 labeled 31 . The preform 2 is then inserted into the heat- 
ing furnace 1 in step 2 labeled 32. Within the heating 
chamber 3-5 as described in step 3 labeled 33, the pre- 
form 2 is heated as heretofore described to form a draw 
bulb 30 thereon. After this, the p retreated preform hav- 

35 jng a draw bulb 30 formed thereon is transferred to a 
draw furnace of a draw tower as described in step la- 
beled 34. The draw bulb 30 formed on the end of the 
preform 2 is sufficient to reduce the resultant draw time 
required to draw a fiber from the preform in step labeled 

40 35. In particular, if the draw bulb 30 is preoptimized, in 
that it is shaped appropriately to facilitate faster draw 
fiber the reform, the time savings during the draw proc- 
ess may be 30-50 minutes. 

[0022] It will be apparent to those of ordinary skill in 
45 the art that various modifications an variations can be 
made to the present invention without departing from the 
scope of the claims. For example, it is readily possible 
to equip the heating furnace 1 with only one H^0 2 burn- 
er of an appropriate capacity, or also with more than two 
50 burners, wherein the lateral burner openings should be 
located in the lower half, in particular, in the lower third 
of the heating chamber. Optionally, for example, the 
burners may be appropriately adapted to operate with 
other combustible gases also, in particular, with natural 
55 gas, acetylene, butane, methane, or propane. Further- 
more, the diameter of the openings 15,1 6, in the upper 
and in the lower heating chamber lids 4,5 may be se- 
lected so that they are up to 1 00% larger than the cross 
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sectional area of the preform 2. Furthermore, in some 
cases, the openings 1 5, 1 5', 16, 16' may be other than 
circular, i.e., adapted to the shape of the material to be 
treated. The burners may optionally be situated such 
that the burner axes 12Y13' are positioned at an angle 
that differs from 90°, relative to the longitudinal axis 17' 
of the preform 2. Further yet, it may be advantageous 
to provide a non-cylindrical heating chamber 3. Moreo- 
ver, other high temperature-resistant ceramic material 
may be employed instead of quartz glass. Additionally, 
the design of the lid, insulation, and rack may be round 
or other suitable shapes. Thus, it is intended that the 
present invention cover the modifications and variations 
provided they come within the scope of the appended 
claims. 



Claims 

1 . Apparatus for the thermal treatment of an object (2), 
comprising: 

(a) a thermally insulated heating chamber (3-5), 
whose wails include an upper opening (15) 
which is used to introduce the object (2) into the 
heating chamber (3-5), an exit opening (16), 
which is opposite the upper opening (15), and 
at least one lateral opening (10, 11), wherein 
the upper opening (15) and the exit opening 
(1 6) have a common symmetrical axis (1 7) that 
is displaced laterally in the direction of the lat- 
eral opening (10, 11), relative to a longitudinal 
axis (18) of the heating chamber, the longitudi- 
nal axis (18) being oriented parallel to the com- 
mon symmetrical axis (17); 

(b) at least one burner unit (12, 13), whose 
flame is used to heat the object (2) and fires 
onto the object (2) through the lateral opening 
(10, 11) of the wall. 

2. The apparatus according to Claim 1 wherein the 
heating chamber (3-5) includes a middle part (3) 
provided with the lateral opening (10-11), and the 
middle part (3) is made of a material which exhibits 
a melting temperature above about 1500°C and 
whose coefficient of thermal expansion is smaller 
than 10" 6 per °C. 

3. The apparatus according to Claim 2 wherein the 
middle part (3) of the heating chamber and at least 
the flame producing components of the burner unit 
(12, 13) are made of the same material. 

4. The apparatus according to Claim 3 wherein the 
middle part (3) of the heating chamber and the 
flame producing components of the burner unit (12, 
13) are made of quartz glass or ceramic. 
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5. The apparatus according to Claim 2 wherein the 
middle part (3) of the heating chamber is closed off 
at the end, by two plate-like elements (4, 5) provided 
with the upper opening (15) and the exit opening 

5 (16), respectively. 

6. The apparatus according to Claim 5 wherein the 
plate-like elements (4, 5) and the middle part (3) are 
made of the same material. 

10 

7. The apparatus according to Claim 1 wherein a di- 
mension of the upper opening and the exit opening 
(16) are at most 1 00% larger than the maximum di- 
ameter of the object (2). 

15 

8. The apparatus according to Claim 2 characterized 
in that the middle part (3) has a cylindrical shape. 

9. The apparatus according to Claim 1 further com- 
20 prising several burner units (12, 13), whose flames 

fire onto the object (2) through a lateral opening (1 0, 
11) of the heating chamber (3-5). 

1 0. The apparatus according to Claim 9 wherein the lat- 
25 eral openings (10, 11) in the lower half of the heating 

chamber (3) corresponding to the burner units (12, 
13) are located in a plane, which is oriented approx- 
imately vertical to a longitudinal axis (18) of the 
heating chamber in the areas of a chamber wall 
30 close to the object. 

11. The apparatus according to Claim 1 wherein the 
burner unit (1 2, 1 3) operates on Hg/Oa, natural gas, 
acetylene gas, butane gas, methane gas, or pro- 

35 pane gas. 

12. The apparatus according to Claim 1 wherein the 
burner units (12, 13) or aflame-producing element 
(20, 22) therein are oriented to the symmetrical axis 

40 (1 7), which is defined by the upper opening (15) and 
the exit opening (16) and is laterally displaced rel- 
ative to a longitudinal axis (1 8) of the heating cham- 
ber. 

45 13. A method for treatment of an optical fiber preform 
(2), comprising the steps of: 

a) heating one end of an optical fiber preform 
(2) to form a draw bulb (30) on the end of the 
so preform (2); 

(b) melting a quartz glass mass off of the pre- 
form (2) that is not suitable for fiber drawing; 
and 

(c) transferring the preform (2) to a drawing tow- 
55 er wherein an optical fiber may be drawn there- 
from. 

14. The method of claim 13 further comprising rotating 
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the preform (2) while heating. 

15. The method of claim 1 3 wherein the step of heating 
is accomplished by at least one gas burner (12 or 
13) firing onto the preform (2). 

16. The method of claim 1 5 wherein the step of heating 
is accomplished by a plurality of gas burners (12, 
13) firing onto the preform (2). 

17. The method of claim 1 3 wherein the step of heating 
is accomplished by flames which fire onto the pre- 
form (2) through a lateral opening (10 or 11) in a 
heating chamber. 

18. The method of claim 13 further comprising preheat- 
ing the preform (2) prior to inserting the preform (2) 
into a heating chamber (3-5). 

19. The method of claim 13 wherein prior to the heating 
step, the preform (2) is inserted into a heating cham- 
ber (3-5) by passing the preform (2) through an up- 
per opening ( 1 5) of a plate-like element of the heat- 
ing chamber (3-5). 

20. A method for treatment of an optical fiber preform, 
comprising the steps of: prior to drawing, and in a 
heating chamber (3-5) separate from a draw cham- 
ber of a draw unit, forming a pretreated preform (2) 
having a draw bulb (30) sufficient to reduce down- 
time of the draw unit, and melting a quartz glass 
mass off of the preform (2) that is not suitable for 
fiber drawing within the heating chamber (3-5). 

21 . The method of claim 20 further comprising forming 
the draw bulb (30) at a temperature of greater than 
1800°C. 

22. The method of claims 20 or 21 , further comprising 
the step of introducing the preform into the heating 
chamber (3-5) of a heating furnace, prior to placing 
the preform (2) into a high-temperature furnace of 
a glass fiber drawing unit, and 

performing the step of melting off a quartz 
glass mass of the preform (2) in the heating furnace 
to provide a pre-treated optical fiber preform. 

23. The method of claim 22, wherein the step of melting 
off a quartz glass mass of the preform is performed 
such that the quartz glass mass drips off from the 
preform (2). 



Patentansprtiche 

1. Vorrichtung zur Warmebehandlung eines Objekts 
(2), umfassend: 
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(a) eine warmeisolierte Heizkammer (3-5), de- 
ren Wande eine zur Einfuhrung des Objekts (2) 
in die Heizkammer (3-5) dienende obere Off- 
nung(15); eine deroberen Offnung (15)gegen- 
5 uberliegende Austrittsoffnung (16) und minde- 

stens eine seitliche Offnung (10, 11) aufweist, 
wobei die obere Offnung (1 5) und die Austritts- 
offnung (1 6) eine gemeinsame Symmetrieach- 
se (1 7) haben, die bezuglich einer Langsachse 
10 (1 8) der Heizkammer seitwarts in Richtung der 

seitlichen Offnung (10, 11) versetzt ist, wobei 
die Langsachse (1 8) parallel zur gemeinsamen 
Symmetrieachse (17) orientiert ist; 

*5 (b) mindestens eine Brennereinheit (12, 13), 

deren Flamme zum Aufheizen des Objekts (2) 
verwendet wird und durch die seitliche Wand- 
offnung (10, 11) auf das Objekt (2) feuert. 

20 2. Vorrichtung nach Anspruch 1 , wobei die Heizkam- 
mer (3-5) einen mit der seitlichen Offnung (10-11) 
versehenen Mittelteii (3) umfasst und der Mittelteil 
(3) aus einem Material gefertigt ist, dessen 
Schmelztemperatur tiber einem Wert von etwa 

25 1500 °C liegt und dessen Warmeausdehnungsko- 
effizient kleiner als 10" 6 pro °C ist. 

3. Vorrichtung nach Anspruch 2, wobei der Mittelteil 
(3) der Heizkammer und zumindest die flammener- 

30 zeugenden Komponenten der Brennereinheit (12, 
13) aus dem gleichen Material gefertigt sind. 

4. Vorrichtung nach Anspruch 3, wobei der Mittelteil 
(3) der Heizkammer und die flammenerzeugenden 

35 Komponenten der Brennereinheit (12, 13) aus 
Quarzglas oder Keramik gefertigt sind. 

5. Vorrichtung nach Anspruch 2, wobei der Mittelteil 
(3) der Heizkammer am Ende durch zwei platten- 

40 formige Elemente (4, 5) abgeschlossen ist, die mit 
der oberen Offnung (15) bzw. der Austrittsoffnung 
(16) versehen sind. 

6. Vorrichtung nach Anspruch 5, wobei die plattenfor- 
45 migen Elemente (4, 5) und der Mittelteil (3) aus dem 

gleichen Material gefertigt sind. 

7. Vorrichtung nach Anspruch 1 , wobei eine Abmes- 
sung der oberen Offnung und der Austrittsoffnung 

50 (16) hochstens 100 % groBer ist als der Maximal- 
durchmesser des Objekts (2). 

8. Vorrichtung nach Anspruch 2, wobei der Mittelteil 
(3) eine zylindrische Form hat. 

55 

9. Vorrichtung nach Anspruch 1 , weiterhin mit mehre- 
ren Brennereinheiten (12, 13), deren Flammen 
durch eine seitliche Offnung (1 0, 1 1 ) der Heizkam- 



EP 1 165 451 B1 



6 



11 EP1165 

mer (3-5) auf das Objekt (2) feuern. 

10. Vorrichtung nach Anspruch 9, wobei die den Bren- 
nereinheiten (12, 13) entsprechenden seitlichen 
Offnungen (10, 11) in der unteren Halfte der Heiz- 5 
kammer (3) in einer Ebene angeordnet sind, die in 
den objektnahen Bereichen einer Kammerwand an- 
nahernd senkrecht zu einer Langsachse (18) der 
Heizkammer orientiert ist. 

10 

11. Vorrichtung nach Anspruch 1, wobei die Brenner- 
einhett (1 2, 1 3) mit H2/O2, Erdgas, Acetylengas, Bu- 
tangas, Methangas Oder Propangas betrieben wird. 

12. Vorrichtung nach Anspruch 1 , wobei die Brenner- is 
einheiten (12, 13) Oder ein flammenerzeugendes 
Element (20, 22) in ihnen auf die Symmetrieachse 
(17) ausgerichtet sind, die durch die obere Offnung 
(15) und die Austrittsoffnung (16) gegeben und re- 
lativ zu einer Langsachse (18) der Heizkammer 20 
seitlich versetzt ist. 

13. Verfahren zur Behandlung einer Lichtleitfaser-Vor- 
form (2) mit den Schritten: 

25 

(a) Erhitzen eines Endes einer Lichtleitfaser- 
Vorform (2), urn eine Ziehzwiebel (30) am Ende 
der Vorform (2) auszubilden; 

(b) Abschmelzen einer nicht fur das Faserzie- 30 
hen geeigneten Quarzglasmasse von der Vor- 
form (2); und 

(c) Umsetzen der Vorform (2) in einen Zieh- 
turm, in demaus ihreine Lichtlettfasergezogen 35 
werden kann. 

14. Verfahren nach Anspruch 13, weiterhin mit einer 
Rotation der Vorform (2) beim Erhitzen. 

40 

15. Verfahren nach Anspruch 13, wobei der Heizschritt 
durch mindestens einen auf die Vorform (2) feuern- 
den Gasbrenner (12 oder 13) ausgefiihrt wird. 

16. Verfahren nach Anspruch 15, wobei der Heizschritt 45 
durch mehrere auf die Vorform (2) feuernde Gas- 
brenner (12, 13) ausgefiihrt wird. 

17. Verfahren nach Anspruch 13, wobei der Heizschritt 
durch Flammen ausgefiihrt wird, die durch eine so 
seitliche Offnung (1 0 oder 1 1 ) in einer Heizkammer 

auf die Vorform (2) feuern. 

18. Verfahren nach Anspruch 13, weiterhin mit einem 
Vorheizen der Vorform (2) vor dem Einsetzen der 55 
Vorform (2) in eine Heizkammer (3-5). 

1 9. Verfahren nach Anspruch 1 3, wobei die Vorform (2) 
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vor dem Heizschritt in eine Heizkammer (3-5) ein- 
gesetzt wird, indem die Vorform (2) durch eine obe- 
re Offnung (15) eines plattenformigen Elements der 
Heizkammer (3-5) durchgesteckt wird. 

20. Verfahren zur Behandlung einer Lichtleitfaser-Vor- 
form mit den Schritten: 

Herstellen einer vorbehandelten Vorform (2) in 
einervon einer ZieheinheitderZiehkammerge- 
trennten Heizkammer (3-5) vor dem Ziehen, 
wobei die Vorform eine fur das Verringern der 
Stillstandszeit der Ziehkammer ausreichende 
Ziehzwiebel (30) aufweist, und Abschmelzen 
einer nicht fur das Faserziehen in der Heizkam- 
mer (3-5) geeigneten Quarzglasmasse von der 
Vorform (2). 

21 . Verfahren von Anspruch 20, weiterhin mit einer Her- 
stellung der Ziehzwiebel (30) bei einer Temperatur 
von mehr als 1800 °C. 

22. Verfahren nach den Anspriichen 20 Oder 21, wei- 
terhin mit dem Schritt des Einsetzens der Vorform 
in die Heizkammer (3-5) eines Heizofens, bevordie 
Vorform (2) in einen Hochtemperaturofen einer 
Glasfaser-Zieheinheit eingesetzt wird, und 
Ausfiihren des Schritts des Abschmelzens einer 
Quarzglasmasse von der Vorform (2) im Heizofen, 
urn eine vorbehandelte Lichtleitfaser-Vorform zu er- 
halten. 

23. Verfahren nach Anspruch 22, wobei der Schritt des 
Abschmelzens einer Quarzglasmasse von der Vor- 
form so ausgefiihrt wird, dass die Quarzglasmasse 
von der Vorform (2) abtropft. 



Revendications 

1. Dispositif de traitement thermique d'un objet (2), 
comprenant: 

(a) une chambre (3 a 5) de chauffage qui est 
isolee thermiquement et dont les parois in- 
cluent une ouverture (15) superieure utilised 
pour introduire I'objet (2) dans la chambre (3 a 
5) de chauffage, une ouverture (16) de sortie 
qui est opposee a I'ouverture (15) superieure, 
et au moins une ouverture (10,11) laterale, 
I'ouverture (15) superieure et I'ouverture (16) 
de sortie ayant un axe (1 7) de symetrie qui est 
commun et qui est decale lateralement dans la 
direction de I'ouverture (10,11) laterale par rap- 
port a I'axe (18) longitudinal de la chambre de 
chauffage, I'axe (18) longitudinal etant dispose 
parallelement a I'axe (17) de symetrie 
commun ; 
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(b) au moins une unite (12, 13) de bruleur dont 
la flamme est utilised pour chauffer t'objet (2) 
et est dirig£e sur I'objet (2) en passant par 
I'ouverture (10, 11) laterale de la paroi. 

5 

2. Dispositif suivant la revendication 1 , dans lequel la 
chambre (3 a 5) de chauffage comprend une partie 
(3) mediane munie de I'ouverture (1 0 et 1 1 ) laterale, 
et la partie (3) mediane est en un materiau qui a un 
point de fusion superieur a 1 500°C environ et dont 10 
le coefficient de dilatation thermique est plus petit 
que 10" 6 par °C. 

3. Dispositif suivant la revendication 2, dans leque! la 
partie (3) mediane de la chambre de chauffage et 15 
au moins les elements de production de la flamme 

de ('unite (12, 13) de bruleur sont en le meme ma- 
teriau. 

4. Dispositif suivant la revendication 3, dans lequel la 20 
partie (3) mediane de la chambre de chauffage et 

les elements de production de la flamme de I'unite 
(12, 13) de bruleur sont en verre au quartz ou en 
ceramique. 

25 

5. Dispositif suivant la revendication 2, dans lequel la 
partie (3) mediane de la chambre de chauffage est 
fermee a I'exttemite par deux elements (4, 5) ana- 
logues a des plaques, munis respectivement de 
I'ouverture (15) superieure et de I'ouverture (16) de 30 
sortie. 

6. Dispositif suivant la revendication 5, dans lequel les 
elements (4, 5) analogues a des plaques et la partie 

(3) mediane sont en le mdme materiau. 35 

7. Dispositif suivant la revendication 1 , dans lequel 
une dimension de I'ouverture superieure et une di- 
mension de I'ouverture (1 6) de sortie sont sup6rieu- 

res d'au plus 1 00 % au diametre maximum de Pobjet <fo 
(2). 

8. Dispositif suivant la revendication 2, caracterise en 
ce que la partie (3) mediane a une forme cylindri- 
que. 45 

9. Dispositif suivant la revendication 1 comprenant en 
outre plusieurs unites (12, 13) de bruleurs dont les 
flammes sont dirigees sur I'objet (2) en passant par 
une ouverture (10, 11) laterale de la chambre (3 a so 
5) de chauffage. 

10. Dispositif suivant la revendication 9, dans lequel les 
ouvertures (10, 11) laterales nrtenagees dans la 
moitte tnferieure de la chambre (3) de chauffage 55 
correspondent aux unites (12, 13) de bruleurs sont 
disposees dans un plan qui est oriente a peu pres 
verticalement par rapport a un axe (18) longitudinal 
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de la chambre de chauffage dans les zones d'une 
paroi de la chambre proches de I'objet. 

11. Dispositif suivant la revendication 1, dans iequel 
Punite (12, 13) de bruleur fonctionne au H2/O2, au 
gaz nature), au gaz acetylene, au gaz butane, au 
gaz methane ou au gaz propane. 

12. Dispositif suivant la revendication 1, dans lequel les 
unites (12, 13) de bruleurs ou un element (20, 22) 
de production de la flamme qui s'y trouve sont orien- 
tes sur I'axe (17) de symetrie, qui est d6fini par 
I'ouverture (1 5) superieure et par I'ouverture (1 6) de 
sortie, et qui est decale lateralement par rapport a 
un axe (18) longitudinal de la chambre de chauffa- 
ge. 

13. Precede de traitement d'une pteforme (2) de fibre 
optique comprenant les stades qui consistent : 

a) a chauffer une exttemite d'une pteforme (2) 
de fibre optique pour former un bulbe (30) de 
ttrage a i'exttemite de la preforme (2) ; 

b) a separer de la pteforme (2) par fusion une 
masse de verre au quartz qui ne convient pas 
pour un tirage de fibre ; et 

c) a transferer la pteforme (2) a une tour de ti- 
rage dans laquelle une fibre optique peut en 
etre titee. 

1 4. Proc6d6 suivant la revendication 1 3 qui consiste en 
outre a faire tourner la pteforme (2) tout en la chauf- 
fant. 

15. Precede suivant la revendication 13, dans lequel le 
stade de chauffage est effectue par au moins un 
bruleur (1 2 ou 1 3) a gaz dont la flamme est dirigee 
sur la preforme (2). 

16. Precede suivant la revendication 15, dans lequel le 
stade de chauffage est effectue par une pluralite de 
bruleurs (12, 13) a gaz dont les flammes sont diri- 
gees sur la pteforme (2). 

17. Precede suivant la revendication 13, dans lequel le 
stade de chauffage est effectue par des flammes 
qui sont dirigees sur la preforme (2) en passant par 
une ouverture (10 ou 11) laterale rrtenagee dans la 
chambre de chauffage. 

18. Proc6d6 suivant la revendication 13 consistant en 
outre a ptechauffer la preforme (2) avant d'introdui- 
re la pteforme (2) dans la chambre (3 a 5) de chauf- 
fage. 

19. Precede suivant la revendication 13, dans lequel, 
avant le stade de chauffage, on insere la pteforme 
(2) dans une chambre (3 a 5) de chauffage en fai- 
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sant passer la preforme (2) dans une ouverture (15) 
superieure d'un element analogue a une plaque de 
la chambre (3 a 5) de chauffage. 

20. Procede de traitement d'une preforme de fibre op- 5 
tique, comprenant les stades qui consistent : avant 

le tirage, et dans une chambre (3 a 5) de chauffage 
distincte d'une chambre de tirage d'une unite de ti- 
rage, a former une preforme (2) pretraitee ayant un 
bulbe (30) de tirage suffisant pour reduire le temps 10 
d'arret de I'unite de tirage, et a separer de la prefor- 
me (2) par fusion une masse de verre au quartz qui 
ne convient pas pourtirer une fibre se trouvant dans 
la chambre (3 a 5) de chauffage, 

15 

21 . Procede suivant la revendication 20 qui consiste en 
outre a former le bulbe (30) de tirage a une tempe- 
rature superieure a 1800°C. 

22. Procede suivant la revendication 20 ou 21 , compre- 20 
nant en outre le stade qui consiste a introduire la 
preforme dans la chambre (3 a 5) de chauffage d'un 
four de chauffage, avant de placer la preforme (2) 
dans un four a haute temperature d'une unite de ti- 
rage d'une fibre de verre, et 25 

a effectuer le stade de separation par fusion 
d'une masse de verre au quartz de la preforme (2) 
dans le four de chauffage pour fournir une preforme 
pretraitee de fibre optique. 

30 

23. Proced6 suivant la revendication 22, dans lequel le 
stade de separation par fusion d'une masse de ver- 
re au quartz de la preforme est effectue de facon a 
ce que la masse de verre au quartz s'egoutte de la 
preforme (2). 35 



40 



45 



50 



55 



9 



EP 1 165 451 B1 



FIG. 1 




10 



EP 1 165 451 B1 



FIG. 3 




11 



EP 1 165 451 B1 




12 



EP 1 165 451 B1 




FIG. 6 




13 



EP 1 165 451 B1 



FIG. 7 



•Preheat Optical Fiber" 
| Preform to | 
T=600°C-800°C h 

~T~ 

Insert Preform 
Into 

Heating Furnace 



I 



Heat End Of 
Preform to 

Form 
Draw Bulb 



. Transfer 
Pretreated 
Preform to 

Draw Tower 



I Draw Optical ' 
| Fiber From [ 
• Preform 



